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obturation Special icchiik|uCs. to be discussed Liter. 
Iia*e been decked to overcome rhc Jem of resistance 
form. 

In Mexico. Kinder has *h»wn ihsn the narrowest, 
waist ul the ,ipM-,il foramen timally litrs ai the dcniino- 
tcmem.d jiiiicuuji (Fi*. I In established this 

pi mil ill appruMtuaiclv U,!> rum l'n>ni tlte inner surJnce 
ni'ihc root in ciuim uUc*. The okUrr the paiiem. hiiiv- 
rrvei . ih«r i>vcairr dus disunite Iwunnes. became contin- 
ued cement ul iormaium built Is op the apex. One U ;d»u 
reminded ihi« die deiuinocemcntal junction, where re- 
sis tanct form i* established, tbe sipic;il termination i)( 
ihe pulp, Beyond this point* one iv dealing will* the 
ds*ucs of the |>i*i'hMtiMifnI ligament apace, nur the pnlp. 
The fact must also l>e esiabhdied lhat the upU*;iJ/0rn» 
men do«» nut always lie at ihe exacL npex of the m«»i. 
Often. cmals e*h laterally. *hnu of* (he radiographic 
apex. ThLs may lie revealed by careful scrutiny uj the 
ill in wiih Ti ii Kij/iti lying tflass. or by plarinu a curved 
eNpUirnLory ijiMnimrni to the exact fonoJ lengih and 
i-rpearin^ che Ji-niy examination. The Japanese re- 
ported from a native cohort that die apical Inranicil 
exit* iheesat'i sipe>. only lti.?Vf ol die umem maxilJurv 
aiMenot Letth. 1 *" 

Extension for Prevention 

Seidlcr once described ihe ufaiX endodontic* cin'iry as 
:t round. *vtfiily tapered &pnce ividt a minimal opemnjr 
mi the fommrn, ' 5 I* ecrmse one is working wkh vouncJ. 
lapsed imucriaJi. one would ihml; iliis ideal is tfiuily 
acidised, particnlnrly tvhen one Hunks of root canal*, 
ay n,ihu\i IN ron nd 4 nd l;i|H.'rcil. As seen hi the anatomic 
d tawing* in diis chapter, |iowkvci\ lew canals Arc rnund 
lhroiiphout ilinir icrujih. Thus one muSl oiinilly com- 
promise I rum Uie Uletil. nucmpu.:jr tu prepme ihc 
lound tipcrctl raviiv, bin Lnok ing ihiti lijlin^ td^h- 
hiqi»e-H i»uisi lie used *ui i^jike op for tlie varkince f^wi 
ideal. This in nhv ^iiiKk p»>im tilling wlieihcr silver 
or ^uila-pf rcl'm. iirK sekluoi um^I. 

The ea:r(r>Li;/>n of ihe uivjiy piT.parauon thnm^lKnu 
ii> eoiire length :unl i>ne;icHh is necessary, however. 10 
ensure prevention ol luiure probJpm.s. Pvriplienii en- 




/. | r jtort ul ^entodonilnal junction, n^row«4l wkkh canal 
■ * V • tarnfriaiion ^1 lon^nen. Tbf> poirn i& oleen 0.3 to 1 0 
Irpm' ipto*." ' 



aiuJ 



ar^oxtu tjK the tjiiuil. 10 runiitv* the tJebru. fol- 
lowed by tutiiJ «ibtiij-;iiion is the primm-v luvveuiiVK 
meihod. 

Instromenis and Melhods for Radicular 
Cleaning And Shaping 

Before luuiH'bm^ imoii delailcil \»r o en ;i <lk- 
Ciissinn of (be mtihocU autl shapes 0/ canal carii* 
prepin.irioi). a de^ripfion o> ihe instruments ant! 
mcilioib. uscil it> cleaning an<j jshapm^ihecajuii i* nec- 
uisarv. 'The order t^J diL»ir apnear;uice ' durhi«r prepa- 
ration will alio be tli>cu«erl; Dasic enilodonuc iiMini- 
iuent$, iiYigiiiioii. cxpiniMtitm for canal tniUces. 
eKpJoraiinn u[ die i:anal. and length of imnh deimni- 
naiion. Then ihr lechni^urs of 'imravarlicttlar taviiv 
prcpaniirin will lollop m detail. Topectomy ill b^dii- 
CtrSSed taier. 

Boiic Eododonilc rnsiruments 

A-Tter years twl iiclaiitT iiuiCUviiy, ;t lemarkuble up- 
surge in endodontic Uisrriuneill development and re- 
rmemem has recendy dcA-eloned. HisioricaJJy. veiy lii* 
tie was dime c*» improve ihe tjualitv or m ant lard 1*7^1 don 
of iniirumeno utuil the: 1^30«. When i*u wearrh 
git)npA sianetl rcponin^ in \ (\\ C sixin^. strength* and 
materials that wejnt iiuo hand nun umenis. 1 "" 1 " 1 " Alter 
Jhc in trod uo 1 t>n of itandardLzwl ins mnnenis." r * ahum 
ihtt only tJumpr.N made wtrre the tmireiial ilsc of Main- 
lea.\ lather than CiirlMin sieel and t lie addition ol smaller 
(No. 6 and tf) and larger (No, ) n> 10 I £Sl>l -sixes as >VeJI 
ax r.oiur co<liii|r ami ihe rr-emergence nf prn\*iT-dri\ct\ 
liwnimems. 

rty a wot koifcr commktee on suindardizaciun 

had been Iu 1*11 ted including mmuiliiCTUTer* and ibe 
American A^ciaiion of Endtjdomisw. l'hh= s:r«up 
e>'n|vei| into the pre*enf-flny IntennuiouuJ Siandairb 
Orfr/aiiiftition (ISO) . 1 1 «'n>' not a tuiJ 1 5)76. however. 1 \\,\\ 
ibe first approved specilication for ront ranal insrru- 
nieni5wa 3 published (ADA Spun No. 2Sj. l»ycii**aflcr 
hiK'Je and Levine Rr»i f>n>posctl sunulartHziuinii in 
li^b". 1 ' 

Endodontic TnstmmexiT Standardhation. before 
IV158. endodoiilii; inMiunicius were mnnufactna-d 
wtdiour benefit ot any uairtblisJied criierw. Alihou^li 
each nj aim fuLit tier used ivha' seemed to Ise a unified 
Me system, the luimbermg (1 cinx>ut;li tt) M*as entiiifly 
su-biiiiny. An iustrumeni of <nie company rarely coin- 
riflrd with n cnmpar:tble instrumem ot another cmn- 
l^anv. J11 addition, there uas htije iiiiifoimiiy in ijualhy 
conrrol or manufacture, no iitulbmiiiy existed in pro- 
gr vision from one iu>lnn»tfni *»jsc hi tlie next, and 
there wus no ^riYladon of in*imii)uiiis nod filling ma- 
teria U in terms of stre nod shape- 
Beginning in \\VS$. a serious aiinnpr made \u 
correct these abuses, and in li>M) j new line ol stan- 
dardised insti innencs aiul rilling umlerial w<\\ iiin-o- 
tlocetl to 1 he profe«H>o. ,,K 

I. A formula for d»e diameier and taper in each size 
imi rumem and (i I lint; material was agreed an. 
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3. A iicvr imiruwem mitnbcnn* 
The T«iD exiciu of ifee shaft un m 1 _>. . 



ft 




pa«HHU when a%For^JJTi?^^rni 
8"wcrf spur**/ V^iit^^ J^?«*Ml '™*«Jtc ' 

»«^2t&wi£n ^^V^t to ***** townarwnaf 
^M^ns, tutting fluie , tt P«J. surface 




"toft cmue mare und^r^ m ^ 




l tinfc&mfr a'tt^flWSater Of ^^Sl^lf" ******** rYi^^^^,, ^ D j T"J~* £^ 
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Table 3-1. Dimensions in Millimeter*. Revision of 
ADA Specification No. 2tt Added Instrument Sizes 00 
and 110 to 150 lo the Original Specification 

Diameter 
(Tolerance, ± 0-02 mm) 
■ Handle 





Dt mm 


Oi mm 


Di mm 


(~r*\nf C T\Ar- 




OOfl 


0.40 


0.14 


Cray 


1Q 


0.10 




0. (6 


Purple 


15 


0.15 


0.47 


0.31 


White 




o.vu 


U.S'l 


0.2b 


Yellow 


25 


0.23 


0.37 


0.31 


Red 


30 


030 


0-62 


0.36 


Blur 


95 


0-35 


0-67 


0.41 


G^een 


41) 


U.4U 




0.46 


Black 




0.15 


0.77 


0.5) 


Whit* 


50 


0.50 




0.56 


Yellow 


55 


0.S5 


0.87 


0.6! 


Red 


50 


0.60 


0.92 


u.b6 


Blue 


70 


0.70 


1.02 


0.70 


Green 


*0 


n.an 


1.12 


0,66 


Black 


90 


0.90 


1. 22 


09o 


White 


100 


1.00 


1.32 


1.06 


Yellow 


1 10 


1 .10 


1.42 


1.16 


Rftd 


UO 


1.20 


1.52 


1.26 


Blur 


130 


1.30 


1.62 


1.36 




141) 


l.AU 


1.72 


1.46 


Stack 


150 


1.50 


i.a? 


1.56 





- Mi%v fjumeter mcasvraircem poln 1D>1 wsi added \ aun from Up of 
cutting *nd al *hc inurement. Handle *<ikv <.wTcn K rs official. 



In 1992 Schilrkr patented a diifcrcnt concept oi' in- 
strument 5i2ing. Marketed is PioFile Series 29*. (he 
instrument sizes progress by a constant percentage in- 
crease (29%) from one instrument tactile nexu rather 
dvtn hy a metric increase of 0.03 tortr between sizes in 
rhr standardized (SO instruments. 

Although jmning with a 0.029 mm increase between 
Tile* Nu. 1 send No. ¥ Profiles rapidly $ain in metric 
rice iu a 0.0G3 mm increase between saw No. 4 »nd 
No. 5, comjwr^ble to ISO sizes 25 and 30. 

Profile* cume in sizes "00" to "1 1 " are made of scafo- 
tess or nickel titanium, and have u one u it trig- tip?. No 
renting has been reported lO date. 

ISO Grouping of Instruments 

In due time, ilie International Standards Organtea- 
uou- FcdiruU&n Datkurc international committee 
grouped root canal instruments according to their 
method of use: 

Group I: Hand use Qnty— filet, both Retype (Kerr) 
and M-typc <Hed*uoem3; rtamer K-iype: and 
broaches, pluggcr* and « providers. 

Croup U : £rtgine-driven latch typo — *#imc design us 
Croup I but made to be attached to y handpiece. AUo 

included arc pa sir fillers. 



" Profile, TiUm Denial FrotluLUi (1)5 A) 



Group III: £ngioe-d riven latch type — drills or 
reamer* such a* Gates-GJxdden (G-typeJ. fefcso (P-rypc) 

wf I) a* a ho« of others — A. D. 6> ICO. T. M-typtr 
rcaoiurs and the Kurcr Rnoc-faccr. 

Croup IV: Root canal poinis^fluita-pejchx silver. 
papers 

The J SO grouping of endodontic instruments makes 
convenient a discussion by group of [heir manufacture, 
usage, cutting ability, strengths and tfeaknc**?*- 

ISO GROUP I — K-Type Instrument^ Reamers, or 
Files. First designed in 1 9 15 by the Kerr Manufactur- 
ing Cu- t these are the most widely copied and ekien* 
Stvefy manufactured ciiduduriin: instruments, world- 
wide. Now made universally of siainlcs* rather 0*m 
carbon steel, K-type instruments are usually* produced 
hy grinding gr-adu^ied siaes ot round "piano* wire ibw* 
either a square or triangular configuration. A second 
grinding operation properly tapers these pieces. .To 
give the instruments the spiral that provide checutiinff 
edges, tte square or triangular .stock b then grasped 
by a machine that twists U munterclocXwisc a pro- 
grammed number Of times — tight spirals for files, 
loose spirals for reamer*. The cutting blades thai tire 
produced are the sharp edgus Of either the Square Or 
the triangle. In any instrument these cd.ft.es are kjioivii, 
as the "m»tc" of the blade. The more acme ihe ^ng> 
of the rake, the sharper Lhe blAdo. 

There are approximately twice the number ol' ipirab 
on a file its on i\ mmer oF a c^n-respondipg siw: ^F<g. 
3-14). Some manufacturers arc now ^rindins in the 
ipirak rathei' twisting them. Originally the cro» 
ucclion of the H-filc wai square, die reamer Lriangii)ar. 
Recenily, manufacturers have started using either con- 
figuration to achieve better cutting and/or flexibility. 
Cross section is now the prerogative of individual com- 
panies* 

As the name implies, reai^crR are used for 
drilling. They cut by being tightly inserted into the 
canal twisted clockwise one^quarter to one-mdf lyra to 
engage their blades into the dentin, and then wiih- 
Ji^wi, — penevadon, routtiuu, <ntd retraetioti- tol The 
cut iX made dunog retraction. Tin,* process is thcn'Tev 
pea ted. pen^u-aring deeper and deeper into the cat^ 
When working lengdi is reached, the iiex-raize inSErU- 
raenc is used, and no on. 

Keamiog is the only method that produces ? «^ouiid, 
tapered preparation. «nd ilii> only in perfecdy^trajglil 
can Ms. In such a situation, reamers can be r3xa*eij o>ie» 
half turn Ijcfo^e retracting. In a slighily.curyed c^bal, a 
reamer should be ro cited only. gne^uarutr-turn.^MOre 
stress may cause breukage, The heavier, reamw, bW 
50 and above, can almost be turned wiih impunity. The 
new nickel utaiuuiu instrument* are much more CTexi- 
ble and resist breakage even in im all sizes. 

Fdes as well as reamers can be used for reaming, bur 
conversely, reamers do not work well as Hies — ihejr 
flutes sire too widespread to rasp. 

fiUs. The tighter spiral of a file (Fig- 3-15) esrab- 
fanes a cutting aiittlc (rake) thai achieves Ua principal 
cutting action on withdrawal, although ir will cut in the 
push motion as well. The withdrawing cutting action 
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